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ABSTRACT 
 
 
    The objective of this study was to improve udder health and milk quality through the 
use of an on farm culture based treatment program. Milk samples were collected from 
mastitis cows, fresh cows, and high somatic cell count cows (cows with  greater than 
400,000 cells/mL in the last two DHIA tests) and cultured on bi plates; each side 
consisting of a selective medium for either gram  positive bacteria and gram negative 
bacteria. The plates were then incubated for 24 hours and examined for growth. When 
growth was present, the infected quarter(s) were treated with cephapirin sodium for two 
consecutive milkings. After 30 days, milk samples were re-cultured to determine the 
effectiveness of the treatment and the on-farm testing program. The author found that 
with rapid treatment, 91% of fresh cows that had a positive culture result were cleared, 
93% of mastitis cows that cultured positive were cleared, and 60% of high somatic cell 
count cows having a positive culture were cleared.   
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INTRODUCTION 
 
 
    Mastitis is an inflammation of the mammary gland and is one of the most frequent and 
costly infectious diseases among dairy cattle. The infection begins with the penetration of 
pathogenic bacteria through the teat canal and as multiplication takes place, the by-
products and metabolism irritate the mammary tissue causing inflammation (4). In the 
United States, nearly $2 billion is lost in the dairy industry each year, which translates to 
an annual loss of $18,000 in a 100-cow herd (3) or about $200/cow/year (see TABLE 1) 
(5). The majority of this loss is due to infections of the mammary gland causing a 
decrease in milk production.  
 
TABLE 1. Estimated annual losses due to mastitis (5) 
Source of Loss Loss per Cow % of Total 
   
Reduced Production $121.00  66 
Discarded Milk $10.45  5.7 
Replacement Cost $41.73  22.6 
Extra Labor $1.14  0.1 
Treatment $7.36  4.1 
Veterinary Services $2.72  1.5 
Total $184.40  100 
___________________________________________ 
 
    This data was supported by a study done at the Veterinary Medicine Teaching and 
Research Center, U.C. Davis measuring somatic cell count once every 48 hours in 117 
cows during the first 119 days postpartum. Researchers involved in this study  
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found that somatic cell count was highest at the onset of lactation and was elevated 
significantly in clinical mastitis cows, while being associated with a 5% milk yield loss 
(1).  
    Many compositional changes also occur in the milk including a decrease in lactose, fat, 
casein, and calcium as well as an increase in sodium, chloride, and blood proteins; 
however, these changes vary with the duration and intensity of the infection.  
    A subclinical infection is one with no visible changes in the appearance of the udder or 
the milk but can be detected through elevated somatic cell count (SCC), whereas with a 
clinical infection, there are abnormalities with the milk like clumps or  
flakes, pain and swelling of the udder, and possibly other systemic signs like decreased 
feed intake and elevated rectal temperature. The severity of the infection is determined by 
the natural resistance mechanisms of the cow, the nature of the pathogen, and the stresses 
placed on the mammary gland (4).  
    Although caused by different organisms, mastitis can be reduced in many different 
ways. The most effective method is applying a germicidal teat dip to all of the teats after 
milking and by doing this, new infections can be reduced by 50% (3). A study done by 
the Department of Animal Sciences at the University of Vermont in Burlington evaluated 
the effectiveness of using a premilking teat dip and found that predipping reduced the rate 
of intramammary infections by about 54% and reduced the infection rate of esculin-
positive streptococci and coliforms by more than 51% (8). A dry cow therapy program is 
also an effective way to control mastitis because it  
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eliminates existing infections and reduces the number of new infections during the  
dry period. This program is implemented by intra-mammary treatment of all four quarters 
after the last milking of the lactation, or drying off.  
    Milking hygiene is another factor to consider and is a high priority to reduce bacterial 
contamination of the milk in the bulk tank as well as the spread of bacteria from cow to 
cow. This includes making sure the teats are clean and dry before attaching the milking 
machine, using individual paper towels or cloths to clean and dry every cow, maintaining 
equipment so that everything is in good operation condition, and properly cleaning the 
milking equipment. A study was conducted to evaluate the effects “full hygiene” (partial 
hygiene plus pasteurization of milking clusters for 5 seconds using water at 85 degrees 
Celsius) and “partial hygiene” (rubber gloves, udder wash, teat dips, and individual 
cloths) on new infection rates and the results suggested that “full hygiene” reduced new 
infections by 58% as  
compared to 44% with “partial hygiene” (3). 
    Culling and segregation are also ways to reduce the incidence of mastitis. With culling, 
the chronic mastitis cows, that have not responded to treatment are taken out of the herd. 
This way, one source of the infection is eliminated and the risk of new infections among 
other cows is reduced. With segregation, the cows are identified either by culturing milk 
samples or using monthly somatic cell score results from DHI. Once identified, these 
cows are separated from the rest of the herd and milked last.  
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    On farm testing is a quick and easy way to detect infected cows in need of treatment. 
The most common method is plating milk samples from suspect cows on agar then 
reading the results after 24 hours. By using this method, management is able to easily 
confirm when there is an infected cow, discover the general type of bacteria causing the 
infection (gram positive or gram negative), and quickly implement a treatment program 
to contain and hopefully eliminate the infection.  
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LITERATURE REVIEW 
 
 
Mastitis 
 
    During a mastitis infection, there is an increase in milk somatic cell count and many 
lipolytic and proteolytic enzymes are added due to the accumulation of white blood cells. 
In clinical and subclinical mastitis cows, the major enzyme involved in the breakdown of 
protein is plasmin which is found in the milk as well as blood plasma and can potentially 
cause extensive damage to the milk casein (7).  
    A number of different pathogens are responsible for mastitis infection. These 
pathogens are separated into two categories: gram positive and gram negative. Gram 
positive bacteria are non-motile rods, spheres or filaments with a homogeneous cell wall 
made of peptidoglycan that reproduce through binary fission and are 
chemoorganoheterotrophic (uses organic compounds as a source of energy) (11). Gram 
negative bacteria are motile or non-motile spheres, ovals, rods, or filaments with a cell 
wall made of a peptidoglycan layer and an outer membrane of lipid, protein, and 
lipopolysaccharide. This group of bacteria can have a phototrophic (use light as an energy 
source), chemolithoautotrophic (oxidizes reduced inorganic compounds as a source of 
energy and electrons), or chemoorganoheterotrophic metabolism while reproducing 
through binary fission or budding (11). 
Gram Positive Major Pathogens 
    Some major gram positive bacteria concerning the dairy industry include 
Staphylococcus aureus, Streptococcus agalactiae, Streptococcus dysgalactiae, and  
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Streptococcus uberis. Staphylococcus aureus (cocci in pairs or clumps) is a contagious 
agent spread to an uninfected quarter by udder cloths, milking equipment, or milker’s 
hands, colonizing the teat canal and eventually passing into the mammary gland. 
Infections by this organism cause damage to milk producing tissues and decrease milk 
production. To identify this species, a catalase test, a coagulase test, and a hemolysis test 
can be conducted (see TABLE 2). This organism will have a positive coagulase and 
catalase test, and on blood agar, the colonies are large and appear to be creamy, golden 
yellow, or light grey in color while producing beta and/or alpha hemolysis (6). 
    Streptococcus agalactiae (cocci in chains) is another contagious pathogen that infects 
the cisterns and the ductal system of the mammary gland. This bacterium produces an 
irritant, causing inflammation as well as subclinical symptoms. To identify this organism, 
a catalase test, a hemolysis test, and a CAMP reaction can be conducted. The results will 
show a negative catalase test, beta hemolysis, and a positive CAMP reaction. On blood 
agar, the colonies appear to be small, convex, moist, and translucent (6).  
    One of the common environmental agents is Streptococcus dysgalactiae (cocci in 
chains). This organism survives in the environment and can be spread from the 
environment to the cow or from cow to cow during the milking process once it has 
colonized the udder. When identifying this pathogen, a catalase test, a hemolysis test, and 
a CAMP reaction can be implemented. The results will show a negative catalase test, 
alpha hemolysis, and a negative CAMP reaction. On blood agar, the colonies are small, 
translucent, moist, and convex (6). 
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Streptococcus uberis (cocci in short chains) is the last of the major gram positive 
pathogens. This bacterium lives in the environment and colonizes the udder, spreading 
from the environment to the cow or cow to cow during milking. In order to identify this 
organism, a catalase test, a hemolysis test, a Lancefield test, and a CAMP reaction can be 
conducted. The results will show a negative catalase test, alpha or gamma hemolysis test, 
a negative or 15% positive CAMP reaction, and a negative Lancefield test, although one 
third to one half react. On blood agar, the colonies are small and appear translucent, 
moist, and convex with dense centers (6).  
Gram Negative Major Pathogens 
    Some major gram negative bacteria present in the dairy industry are E. coli, Klebsiella, 
and Enterobacter. E. coli (motile rods) is of fecal origin and colonizes the cow through 
manure contamination in the environment or water. In order to identify this pathogen, a 
KOH test, an oxidase test, and a citrate test can be performed. The results will show a 
positive KOH test, a negative oxidase test, and a negative citrate test. On MacConkey’s 
agar the colonies appear dry and pink. On blood agar, the colonies are large, grey, and 
moist giving off a fecal odor (6). 
    Klebsiella (non-motile rods) survives in the soil, sawdust bedding, and by-product 
feeds like brewer’s malt and beet pulp.  Some tests used to identify this organism are a 
KOH test, an oxidase test, and a citrate test. The results will show a positive KOH test, a 
negative oxidase test, and a positive citrate test. On MacConkey’s agar, the colonies are 
pink with mucoid growth and on blood agar, the colonies are large, yellow, moist and 
dome-shaped (6). 
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    The last of the major gram negative bacteria is Enterobacter (motile rods). This 
pathogen is of fecal origin and colonizes the cow through a manure-contaminated 
environment. This organism shows a positive KOH test, a negative oxidase test, and a 
positive citrate test. On blood agar, the colonies are large, grey, and moist while giving 
off a fecal odor, whereas on MacConkey’s agar, the colonies are dry and pink (6). 
 
TABLE 2. Major mastitis pathogens and identification methods (6) 
 
 
Pathogens_____________ Tests_________________ 
Positive/Negative 
Reactions______________ 
   
Staph. aureus Catalase  Test                Positive 
 Coagulase Test                Postive 
 Hemolysis Test                Positive 
   
Strep. agalactiae Catalase Test                Negative 
 Hemolysis Test                Positive 
 CAMP Reaction                Positive 
   
Strep. dysgalactiae Catalase Test               Negative 
 Hemolysis Test               Positive 
 CAMP Reaction               Negative 
   
Strep. uberis Catalase Test               Negative 
 Hemolysis Test               Positive 
 Lancefield Test               Negative 
 CAMP Reaction               Negative 
   
E.coli KOH Test               Positive 
 Oxidase Test              Negative 
 Citrate Test              Negative 
   
Klebsiella KOH Test               Positive 
 Oxidase Test              Negative 
 Citrate Test               Positive 
   
Enterobacter KOH Test               Positive  
 Oxidase Test              Negative 
 Citrate Test               Positive  
________________________________________________________________________ 
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Prevalence of Mastitis Around Parturition 
    A research study done by investigators from the Universities of Minnesota, Guelph, 
and Wisconsin, enrolled 11 herds in a three-year project to validate the efficacy and 
quantify the cost-benefit of assessing treatments by culturing clinical and subclinical 
mastitis cases. First, the team quantified the prevalence of intramammary infections (IMI) 
at calving. What they found was that 82% of the cows infected were of first lactation (see 
TABLE 3) and only 9% of the isolated pathogens were gram negative (see TABLE 4) 
(2).  
 
        TABLE 3. Prevalence of IMI at calving (2)._______________________ 
                             Quarters                                        Animals 
 
Heifers                      43%                                             82% 
Cows                         30%                                             62% 
Overall                      37%                                             72% 
 
No. of Quarters Infected (% of Infected Animals) 
 
One Quarter                                                                 39% 
Two Quarters                                                               28% 
Three Quarters                                                             22% 
All Quarters                                                                 11% 
Average Infected                                                  2 Quarters 
_________________________________________________ 
 
    Because mastitis can be caused by many different pathogens and treatment should be 
administered immediately after diagnosis, farmers must make treatment decisions before 
the causal pathogen is known. A research study was performed to construct a system for 
farmers to use. The method involved the use of naïve Bayesian networks (NBN) to  
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provide a probability distribution for the causal mastitis pathogen in order to assist 
producers in deciding the correct treatment to use. For example, if two or more causal 
pathogens had almost equal probabilities, the decision to use a broad-spectrum antibiotic  
treatment would be supported whereas if a single pathogen had a very high probability, a 
more specific antibiotic treatment should be considered. An NBN was constructed to 
classify the mastitis cases according to their gram status and another was constructed to 
classify the mastitis cases into Staphylococcus aureus, Escherichia coli, and streptococci. 
 
TABLE 4. Pathogens isolated (2)____________________________________________ 
   Gram Positive 
 
   Coagulase-negative Staphylococcus spp.                                      51% 
   Bacillus spp.                                                                              16% 
   Streptococcus uberis                                                                    8% 
   Enterococcus spp.                                                                       7% 
   Aerococcus spp.                                                                          5% 
   Staphylococcus aureus                                                                2% 
   Streptococcus dysgalactiae                                                       <1% 
   Corynebacterium bovis                                                             <1% 
   Arcanobacterium pyogenes                                                       <1% 
   Acinobacterium spp.                                                                 <1% 
   Total                                                                                       <93% 
 
   Gram Negative 
 
   Escherichia coli                                                                         5% 
   Enterobacter spp.                                                                     2% 
   Klebsiella spp.                                                                          1% 
   Citrobacterium spp.                                                                <1% 
   Total                                                                                       <9% 
________________________________________________________________________ 
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Researchers then calculated the accuracy of each NBN to determine the quality of the 
program and found that the accuracy for classifying according to gram status was 73% 
(see TABLE 5) and the accuracy for classifying into the three groups of pathogens was 
52% (see TABLE 6) (10).  
 
TABLE 5. Predicted and actual numbers (%) of clinical mastitis cases for gram negative 
and gram positive pathogens for NBN (10)_____________________________________ 
Prediction Gram Negative Gram Positive Total 
    
Gram Negative 197 (49) 204 (51) 401 (100) 
Gram Positive 124 (15) 677 (85) 801 (100) 
Total 321 881 1202 
 *out of 1202 cases, 874 (197+667) were classified correctly, resulting in 73% accuracy 
 
TABLE 6. Predicted and actual numbers (%) of clinical mastitis cases for each group of 
pathogens using the most likely pathogen as the predicted value for NBN_(10)_________ 
Prediction STREP STAPH COLI Total 
     
STREP 144 (47) 94 (31) 67 (22) 305 (100) 
STAPH 61 (27) 126 (55) 41 (18) 228 (100) 
COLI 110 (29) 67 (17) 210 (54) 387 (100) 
Total 315 287 318 920 
 *out of 920 cases, 480 (144+126+210) were classified correctly, resulting in 52%    
accuracy 
 
 
 
Effect of Mastitis on Milk Yield 
    A study was conducted by researchers at the Quality Milk Production Services at 
Cornell University in Ithaca, New York to determine the effects of repeated gram positive 
and gram negative clinical mastitis infections on milk yield loss. The data was collected  
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from 7 dairy herds in New York State. First, the distribution of organisms was calculated 
and showed 28.5% gram positive, 31.8% gram negative, 15.0% other, and 24.8% no 
organism was identified. Researchers found that gram negative cases caused greater milk  
loss, while with gram positive cases, milk loss increased with the increasing number of 
cases. They also found that when the first case of mastitis is gram negative, there is 
greater milk loss than when the first case is gram positive (9). 
Effect of Environment on Teat end Pathogen Concentration 
    These organisms are housed in many different environments like on or in the udder, on  
the teats, in the soil, in manure, in the water, in the cow’s bedding, and many more. A 
research study done by the Animal Welfare Program at the University of British 
Columbia determined the bacterial populations on teat ends of cows that were housed in 
either free stalls bedded with sand or free stalls bedded with sawdust. The data was 
collected from 16 lactating Holsteins during a 3 week period per bedding type. What the 
researchers found was that cows housed on sawdust had 2 times more coliforms and 6 
times more Klebsiella on their teat ends than cows housed on sand and counts increased 
over each experimental week (12). 
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MATERIALS AND METHODS 
  
 
    The California Polytechnic State University dairy herd, which initially consisted of 84 
Jerseys and 78 Holsteins, was selected to participate in this on farm culture based study 
involving fresh cows, high somatic cell count cows, and clinical mastitis cases over a 
period of 7 months.  
Milk Sampling Protocol 
    First, high somatic cell count cows were identified using the last two DHI tests. High 
somatic cell samples were classified as at least 400,000 cells/mL. Once identified, these 
cows as well as all fresh cows had composite milk samples taken. When clinical cases 
were identified, only the infected quarters were treated. 
    To start off, each teat on every cow in the study was sanitized with a germicidal teat 
dip before milking and left on for at least 30 seconds. The dip covered at least half of the 
teat to ensure proper and effective sanitation. Next, the milker stripped a few streams of 
milk out of each quarter to check for clumps, flakes, or any other irregularities and to 
encourage milk letdown. Each teat was then thoroughly cleaned using an individual cloth 
or towel for each cow to reduce the spread of infections and to make sure the teat is clean 
and dry before the milking machine is attached. Once the cow was properly prepped, 
Kendall Webcol Alcohol Prep wipes were used to sterilize the teat as much as possible by 
scrubbing the teat end firmly until clean in order to collect a sterile milk sample.  
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    After each teat has been scrubbed with a sterile wipe, sterile sample collection tubes 
(see Figure 1), were removed from their packaging and taken to the cow to collect a 
sample. The lid was removed and placed in the refrigerator to avoid contamination. 
Holding the tube at a slight angle, a stream of milk was directed into the tube and the lid 
firmly reattached. Each tube was labeled with the name of the person who took the 
sample, the date, the cow’s number, what quarter was sampled, and the circumstance 
behind the sample (fresh cows, clinical mastitis, high somatic cell count). After the tube 
was properly labeled, it was placed in a refrigerator until the samples needed that day 
were collected.  
 
 
Figure 1. Sterile sample collection tubes 
 
 
    Once all of the samples were collected, the lids were removed from the collection 
tubes and a cotton tipped sterile applicator (Puritan REF 806-WC 1000 6-INCH) was 
dipped in the milk sample and gently spread in a snake-like motion, from top to bottom, 
across one side of the sheep blood (dark red)/ MacConkeys (pale pink) agar  
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bi-plate (see Figure 2). When one side was completed, the applicator was discarded and a 
new applicator was used in the same manner for the other side of the plate. After every 
sample was plated for that day, the plates were labeled with the person’s name who took 
the sample, the date, the cow’s number, the quarter, and the sample classification (fresh, 
mastitis, high somatic cell count). The plates were then placed in an incubator, set at 37 
degrees Celsius, for 24 hours and observed for growth after that time period. 
 
 
Figure 2. Sheep blood/ MacConkeys agar bi-plates 
 
 
    After 24 hours passed, the plates were observed for uniform, round, gel-like colonies. 
If colonies were present on the sheep blood agar only, the bacterium causing the infection 
was considered gram positive and if there were colonies on the MacConkeys agar, the 
bacterium was considered gram negative. The cows with gram positive growth were 
pulled aside after being milked out and treated by the herdsman for that day. Once the 
cow was milked out and pulled aside, the herdsman took a sterile alcohol prep wipe and 
firmly scrubbed the teat end until clean. Following that, a 10 mL syringe of cephapirin  
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sodium (one syringe per quarter) (ToDAY) (see Figure 3), was used to treat the quarter 
by partially inserting the tip of the syringe into the teat end and dispensing the antibiotic 
into the teat. This was done for two consecutive milkings for each of the quarters that 
were sampled. After properly dispensing the antibiotic, the syringe was discarded and the 
teat was dipped with a germicidal teat dip and the cow was held out of the regular 
milking string to ensure antibiotic milk did not enter the bulk tank. Each cow that tested 
positive was documented with the cow’s number, the quarter sampled, and what kind of 
cow (fresh, mastitis, high somatic cell count) then put on a schedule to be re-tested in 30 
days.  
 
 
Figure 3. Cephapirin sodium tubes used for treatment 
 
 
    After all of the data was collected, spreadsheets were made for each group of cows 
tested (fresh, mastitis/high somatic cell count, Holstein, Jersey) (see APPENDIX). For 
the fresh cow spreadsheet, the column headings included first the cow number, followed 
by the lactation number, the result (positive or negative) after the first sample, whether 
there was gram positive or gram negative growth (an “X” was used if the cow was 
negative or only had growth on one side of the plate, and the result (positive 
16 
or negative) after the follow-up sample. The next spreadsheet combined mastitis and high 
somatic cell count cows in which the column headings included the cow’s number, the 
quarter sampled, the reason (mastitis or high somatic cell count), the result after the first 
sample, whether there was gram positive or gram negative growth, and the result after the 
follow-up sample. For the Holstein and Jersey spreadsheets, the column headings 
consisted of the cow number, lactation number, the quarter sampled, reason, the result 
after the first sample, whether there was gram positive or gram negative growth, and the 
result after the follow-up sample.  
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RESULTS AND DISCUSSION 
 
Clinical Mastitis Cases 
 
    The results showed that of the 40 mastitis cows in this study, 40%  (16 of 40) of them 
had infections in the left front quarter. Of the 16 total cows having an infection in this 
quarter, 38% (6 of 16) showed gram positive growth and 18% (3 of the 16) showed gram 
negative with gram positive growth. After treatment, all 6 of the positive cows were 
cleared when a follow-up test was conducted (see Figure 4 and TABLE 7). Of the 40 
total cows, 18% (7 of 40) had infections in the left rear quarter, 43% (3 of 7) showed 
gram positive growth and 29% (2 of 7) showed gram negative with gram positive growth. 
Two of the 3 cows that came up positive were cleared after treatment when the follow- up 
test was conducted but one continued to show gram positive growth.  
 
 
 Figure 4. Gram positive and gram negative growth from a left front quarter 
 
 
Of the 40 total cows, the results showed that 28% (11 of 40) had an infection in the right 
front quarter. Out of those 11 cows, 28% (3 of 11) yielded gram positive growth 
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after testing and 18% (2 of 11) showed gram positive along with gram negative growth. 
 
TABLE 7. Incidence of mastitis in each quarter_____________________________ 
 
Quarter 
Total 
Count_____ 
Number 
Positive 
Number 
Negative 
Number 
of Gram 
+ 
Number 
of Gram - 
Number 
Cleared 
       
Left 
Front 16 6 10 6 3 6 
Left 
Rear 7 3 4 3 2 2 
Right 
Front 11 3 8 3 2 3 
Right 
Rear 6 3 3 3 3 3 
_____________________________________________________________________ 
 
After a follow-up test, the cows that came up positive were cleared following treatment. 
The last group of mastitis cows, were the ones with infections in the right rear quarter, 
which the results showed to be 15% (6 of 40) (see Figure 5). Of those 6, 50% (3 of 6) 
were positive for gram positive growth and 50% (3 of 6) were positive for gram negative 
growth with gram positive growth. All of the cows that came up positive, were cleared 
after treatment and a follow-up test. 
 
Figure 5. Gram positive and gram negative growth from a right front quarter 
 
 
High Somatic Cell Cases 
    For high somatic cell count, 17 total cows were tested. Of that 17, 29% (5 of 17)  
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  showed gram positive growth and 12% (2 of 17) were positive for gram negative 
growth with gram positive growth (see Figure 6 and TABLE 8). Following  
treatment and a re-test, three of the positive cows were cleared, where as the two 
remaining cows still yielded gram positive growth.  
 
 
Figure 6. Gram positive growth from a high somatic cell count cow 
 
 
             TABLE 8. Incidence of mastitis in high somatic cell count cows__________ 
 
Total 
Count 
Number 
Positive 
Number 
Negative 
Number of 
Gram + 
Number of 
Gram - 
Number 
Cleared 
      
17 5 12 5 2 3 
 
 
Fresh Cow Cases 
 
    The fresh cows in this study were organized on the spreadsheets based on their 
lactation number. 120 total fresh cows were included, 52 of them being first lactation. Of 
the 52, 37% (19 of 52) showed gram positive growth and 10% (5 of 52) were positive for 
gram negative along with gram positive growth (see Figure 7 and TABLE 9). 
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Once the follow-up test was completed after treatment, the results showed that 17 of the 
19 positives were cleared and the two remaining still showed gram positive growth on 
one and gram negative growth on the other. 
 
 
Figure 7. Gram positive and gram negative growth from a first lactation cow 
 
         
TABLE 9. Incidence of mastitis in fresh cows________________________________ 
Lactation 
Number 
Total 
Count 
Number 
Positive 
Number 
Negative 
Number of 
Gram + 
Number of 
Gram - 
Number 
Cleared 
       
1 52 19 33 19 5 17 
2 25 8 17 8 3 7 
3 13 4 9 4 0 4 
4 14 6 8 6 4 6 
5+ 16 7 9 7 1 6 
 
 
 
    Of the 120 fresh cows, 25 were second lactation. When this group of cows were tested, 
32% (8 of 25) showed gram positive growth and 12% (3 of 25) showed gram  
negative along with gram positive growth (see Figure 8). Following treatment and a re-
test, seven of the cows that came up positive were cleared and the one remaining 
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continued to show gram positive growth. For third lactation, 13 total cows were identified 
and tested. After the results were read, 31% (4 of 13) yielded gram positive growth and 
none showed any sign of gram negative growth. After treatment was  
administered and a follow-up test was completed, all four of the positive cows were 
cleared. 
 
Figure 8. Gram positive growth from a second lactation cow 
  
    After the 14 fourth lactation cows were tested, the results showed that 43% (6 of 14) 
showed gram positive growth and 29% (4 of 14) showed gram negative along with gram 
positive growth. Following treatment and the re-test, all of the cows that came up positive 
were cleared. For fifth lactation and greater, 16 total cows were tested and 44% (7 of 16) 
showed gram positive growth, while 6% (1 of 16) showed gram negative with gram 
positive growth. After treatment, 86% (6 of 7) positive cultures were cleared. Once all of 
the samples in the study were collected, the author analyzed the data and found that there 
was a 91% cure rate for fresh cases, a 93% cure rate for mastitis cases, and a 60% cure 
rate for high SCC cases (see TABLE 10). 
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TABLE 10. Total positives and percentages of cows cleared____________ 
Type of Cow Total Number % Positive % Cleared 
    
Fresh 120 37 91 
Mastitis 40 38 93 
High SCC 17 29 60 
___________________________________________________________ 
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CONCLUSION 
 
 
    The results of this study concluded that the application of an on farm culture based 
treatment program was effective in identifying gram positive and gram negative mastitis 
cases through the use of bi-plates, allowing for rapid treatment. This program would be a 
viable option for other dairies because the procedure is relatively easy and the results, as 
shown in this study, can greatly improve udder health and milk quality.  
    Some benefits to this type of program include, frequent monitoring of the milking 
string, having the ability to rapidly detect and treat mastitis cases before they become 
chronic, learning careful and disciplined culturing methods, and having the ability to 
detect subclinical mastitis cases before they become clinical. 
    Along with the benefits, there are also some drawbacks to this program. For example, 
the milkers need to be trained on how to properly take a sterile milk sample. If they lack 
the proper training, the sample is at higher risk of contamination. Another drawback 
would be the required amount of time spent in the milking parlor. In order to detect 
mastitis cases, one must be in the milking parlor observing streams of milk from each 
cow. Related to this, if the parlor does not have a working form of cow identification, this 
process can slow sampling or contribute to cows being missed. 
    Some other drawbacks include the amount of time it takes to take a sterile sample. If a 
cow is difficult to get near with just the milking machine, getting a sterile milk sample is 
difficult and dangerous. Another drawback is efficient communication. 
24 
A lack of efficient communication can lead to cows not being treated when advised, cows 
not receiving a re-test to determine if the treatment was effective, and cows not being 
tested at all.  
 One possible direction for further study would be to identify the individual organism 
colonizing the cow so management could use a pathogen-specific treatment program to 
adequately treat the cow for the proper organism.  
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APPENDIX 1a 
 
Spreadsheets used for charting samples 
 
    Fresh Cow Cases 
 
      Cow #          Lactation #        First Result        Gram Pos.     Gram Neg.       Follow-Up 
 
141 2 Negative X X X 
2274 1 Positive Yes No Negative 
2207 2 Positive Yes No Negative 
157 2 Negative X X X 
228 1 Negative X X X 
229 1 Negative X X X 
1922 6 Negative X X X 
225 1 Negative X X X 
2299 1 Negative X X X 
871 4 Negative X X X 
2220 2 Negative X X X 
2232 2 Negative X X X 
159 2 Negative X X X 
158 2 Negative X X X 
234 1 Negative X X X 
2288 1 Positive Yes No Negative 
735 6 Negative X X X 
20194 1 Negative X X X 
2070 4 Negative X X X 
2007 4 Positive Yes Yes Negative 
2291 1 Negative X X X 
3045 1 Negative X X X 
638 6 Positive Yes No Negative 
223 1 Negative X X X 
884 4 Positive Yes No Died 
231 1 Positive Yes No Negative 
214 1 Negative X X X 
183 2 Positive Yes No Negative 
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 APPENDIX 1b 
 
    Mastitis and High Somatic Cell Cases 
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Cow No.    Quarter    Reason 
 First 
Result 
 Gram  
Pos. 
 Gram 
Neg. 
  Follow-
Up 
       
1795 Left Front Mastitis Negative X X X 
2041 Left Front Mastitis Negative X X X 
2139 Left Front Mastitis Negative X X X 
 Rear Right Mastitis Negative X X X 
2136 
Right 
Front Mastitis Positive Yes Yes Negative 
2032 Comp. High SCC Negative X X X 
2115 Comp. High SCC Negative X X X 
2056 Comp. High SCC Negative X X X 
2007 Comp. High SCC Positive Yes Yes Positive 
2122 Rear Right Mastitis Positive Yes No Dry 
2202 
Right 
Front Mastitis Positive Yes Yes Sold 
741 Rear Right Mastitis Negative X X X 
772 Left Front Mastitis Negative X X X 
162 Left Rear Mastitis Negative X X X 
940 Left Front Mastitis Negative X X X 
812 Left Front Mastitis Positive Yes No Negative 
703 Comp. High SCC Negative X X X 
876 Rear Right Mastitis Positive Yes Yes Negative 
790 Left Rear Mastitis Positive Yes Yes X 
926 Left Rear Mastitis Negative X X X 
2078 Rear Right Mastitis Positive Yes Yes Negative 
2136 Left Front Mastitis Negative X X X 
794 
Right 
Front Mastitis Negative X X X 
818 Comp. High SCC Negative X X X 
1922 Comp. High SCC Negative X X X 
741 Comp. High SCC Positive Yes Yes Negative 
1533 Left Front Mastitis Positive Yes No Negative 
1795 Left Front Mastitis Negative X X X 
2033 Left Front Mastitis Negative X X X 
636 Left Front Mastitis Positive Yes Yes Negative 
2117 Left Rear Mastitis Negative X X X 
2203 Left Front Mastitis Negative X X X 
APPENDIX 2 
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Daily milk production by breed at the Cal Poly Foundation Dairy 
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 APPENDIX 3 
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Average somatic cell concentration by breed at the Cal Poly Foundation Dairy 
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